*Prevalence is unknown due to a lack of predefined criteria (i.e., diagnostic cut-offs).
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Introduction
Burnout in athletes is associated with many negative outcomes including decreased motivation, reduced performance, and ultimately sport dropout [1] . As such, research on athlete burnout is of great interest to coaches, managers and sport organizations. Athlete burnout is generally defined as a cognitive-affective syndrome comprised of emotional and physical exhaustion, a reduced sense of accomplishment, and sport devaluation [2] .
Emotional and physical exhaustion are characterized by the perceived depletion of emotional and physical resources resulting from training and/or competition. Reduced sense of accomplishment is typified by an inclination to negatively evaluate one's sporting abilities and achievements. Finally, sport devaluation reflects the development of a cynical attitude towards sport participation. Empirical evidence has led some scholars to suggest that exhaustion lies at the center of the syndrome [3, 4] . Conceptual understanding of athlete burnout has been gleaned from the use of several models which have guided extant research efforts. Limitations of the current knowledge include a lack of information regarding the prevalence of burnout, an over-reliance on cross-sectional, correlational designs, and limited research focused on treatment and prevention. This review will discuss these issues and provide suggestions for potential future research.
Conceptual Models and Theories Guiding Athlete Burnout Research
In an early conceptual effort, Smith [5*] proposed a Cognitive-Affective Stress Model in which he suggested that burnout developed via a stress-based process influenced by personality and motivational factors. First, the athlete is exposed to demands such as high training loads or excessive performance expectations. Next, the athlete makes a cognitive appraisal of the situation relative to his/her ability to respond to these demands. The athlete's interpretation of his/her ability to meet these demands leads to a physiological response, which in turn, leads to behavioral and coping responses. Such responses may include athlete burnout. This model has been the most cited model of athlete burnout [1] with research supporting perceived psychological stress to be a consistent, positive predictor of burnoutrelated perceptions in athletes [6] .
A second conceptual perspective of athlete burnout was proposed by Coakley [7] , who argued that stress is not the cause of burnout, but rather a symptom. Specifically, he suggested that the social organization of sport causes athletes to experience a lack of control over their sport participation which precludes the development of multi-faceted identities (e.g., student, friend) and instead promotes a unidimensional athletic identity. Coakley argued that a unidimensional athletic identity combined with a lack of control leads athletes to experience burnout. Research has partly but not fully supported Coakley's assumptions [8, 9] .
As an alternative perspective to stress-based models, sport commitment was also proposed as an important factor in the development of athlete burnout [9, 10] . Athletes whose sport commitment is based on feelings of entrapment are said to be participating in sport because they believe they "have to", rather than "want to". According to this perspective, athletes who develop burnout, do so because they are committed to sport solely for reasons of entrapment [9] , an idea which has received empirical support via entrapment-based athlete profiles predicting burnout symptoms in athlete populations [9**].
Finally, a more recent theoretical framework used to understand athlete burnout is SelfDetermination Theory (SDT) [11] . According to SDT, the satisfaction of the core human needs of autonomy (perceptions of control and self-endorsement of an activity), competence (perceptions of proficiency), and relatedness (connection with others), are fundamental for optimal psychological well-being and human functioning. Conversely, thwarting of these needs is posited to promote negative outcomes of health and well-being including burnout [12] . Moreover, according to SDT, motivational states exist along a self-determination continuum with amotivation (i.e., the state of lacking the intention to act) representing the least self-determined form of motivation, and intrinsic motivation (i.e., participating for the enjoyment of the activity itself) reflecting the highest level of self-determination. Studies supporting the use of this theoretical framework to understand burnout have shown that burnout is positively associated with amotivation and negatively associated with intrinsic motivation [13, 14] .
As the aforementioned models all explain some variance in athlete burnout, Gustafsson and colleagues [15**] incorporated aspects from all of these models into an Integrated Model of Athlete Burnout. This integrated, pedagogical model includes antecedents, early signs, and consequences including personality, coping, and environmental factors. The integrated model provides a holistic conceptual framework for understanding athlete burnout helping sport scientists, coaches, and practitioners alike in understanding and preventing this maladaptive psychological outcome in athlete populations.
Measurement of Athlete Burnout
Athlete burnout research has been hampered historically by a lack of validated domainspecific measures [16,17**]. Thus, an important contribution to the study of burnout was the development of the Athlete Burnout Questionnaire (ABQ) [9**,17**], which was the first validated sport-specific measure of athlete burnout. The ABQ was adapted (to sport) from the Maslach Burnout Inventory (MBI) [18] , a measure of occupational burnout. The ABQ has exhibited good reliability and validity in a range of athlete populations [2] . As with occupational burnout, measures of athlete burnout are diagnostically limited since they do not include predefined criteria (i.e., cut-offs) for determining when an athlete is suffering from more severe manifestations of burnout [3] . Thus, current estimates of burnout rates across sports are approximations at best. Based on arbitrary statistical criteria an estimation of the prevalence has been suggested to be between 1 and 9%, with 1-2% displaying high levels of burnout [19] . Moving forward, the development of sport-specific diagnostic cut-offs for the ABQ are needed for improved clinical diagnosis and to gain a clearer picture of the prevalence of burnout across sport types and sport levels. However, future research is required to explore the underlying structure of burnout scores from the ABQ to determine if scores fall on a continuum or if, indeed, categories (i.e., cut-offs) can be differentiated. In order to achieve this, future studies may want to utilise taxometric analysis techniques, to address the potential validity of cut-offs relative to clinical symptoms [20] .
Future research is also needed to investigate the consequences of those endorsing high levels of burnout symptoms, as the bulk of sport research is based on samples of athletes endorsing low-to-moderate levels of burnout symptoms (as indicated by ABQ scores). One way to handle this problem is to adopt a person-centered approach where individuals are viewed holistically and considered as whole entities, rather than focusing on one or few individual characteristics [21*] . By adopting a person-centered approach one can find groups of athletes that are characterized by distinct "burnout profiles". This can be a complement to the more commonly used variable approach and useful in future research [22] .
Potential Antecedents, Consequences and Protective Factors
Burnout has been shown to lead to a range of deleterious psychophysiological and behavioral outcomes. For example, negative consequences associated with burnout include: depressed mood [23*], psychological stress [24] [25] , and negative affect [14] . It has also been suggested that burnout leads to a withdrawal from sport altogether [5, 26] . Moreover, adaptive psychological constructs such as coping skills [25] , hope [27] , perceived control [9] , and optimism [24] are negatively associated with burnout.
A large body of evidence has also accrued suggesting personality that factors are associated with athlete burnout [6] . One such personality factor is perfectionism [28] .
Importantly, perfectionism is multidimensional and two higher-order dimensions should be differentiated: perfectionistic strivings reflecting perfectionist personal standards and a selforiented striving for perfection and perfectionistic concerns reflecting concerns about making mistakes, feelings of discrepancy between one's standards and performance, and fears of negative evaluation and rejection by others if one fails to be perfect [29] .
A recent meta-analysis found perfectionistic concerns to be associated with higher levels of burnout and perfectionistic strivings to be associated with lower levels [28] .
Moreover, it has been found that perfectionism also predicts changes in burnout over time [30**, 31] . In this research, perfectionistic concerns predict increases in burnout, whereas perfectionistic strivings predict decreases. Researchers have investigated, factors that may serve to mediate the relationship between perfectionism and burnout. A number of possible mediators have been investigated including, unconditional self-acceptance, validation seeking, and coping [32] . In the only longitudinal study of mediational processes, Madigan, Stoeber, and Passfield [33**] showed that autonomous motivation mediated the relationship between perfectionistic strivings and burnout at both the between-and within-person levels, whereas controlled motivation mediated the relationship between perfectionistic concerns and burnout at the between-level only. Taken together, these findings suggest that perfectionism precedes athlete burnout in time and in so doing further suggest that perfectionism may be a contributing factor to the development of burnout. However, this effect appears to be only the case for perfectionistic concerns, as perfectionistic strivings are linked with decreases in athlete burnout and, therefore, may serve as a protective factor.
Beyond psychological constructs specifically proposed by the aforementioned burnout models (i.e., stress, identity control, commitment), social perceptions have been shown to be associated with the burnout-related perceptions of athletes in extant research. Specifically, social support and high quality coach-athlete relationships have been shown to be negatively associated with burnout [34**, 35] . Whereas markers of perceived negative social interactions, including peer conflict [36] , and controlling behaviors from coaches [37] have been shown to be positively associated with burnout. Much of this work has been crosssectional, yet, a recent study found support for these associations using a longitudinal study design (i.e., four in-season time points) in a sample of American collegiate swimming and track and field athletes [38**]. Altogether, extant research supports social support as preventing and negative social experiences as promoting the risk of burnout in athletes.
Prevention and Treatment of Burnout in Athletes
The development of burnout in athletes is a very personal experience and can be influenced by a variety of antecedents [39] . As such, there are many areas to focus potential prevention and treatment strategies. Research using Cognitive Behavioral Therapy (CBT) indicates that these interventions are effective at reducing signs of burnout [40] .
Developments in the third wave of CBT [41] suggest that mindfulness and acceptance are important integrated elements that should be considered in burnout prevention and treatment.
Research with athletes suggests that dispositional mindfulness has been negatively associated with athlete burnout [42] and experiential avoidance appears to mediate this relationship [43] .
Studies of mindfulness-based interventions [44] and Acceptance Commitment Therapy [45] have shown positive effects in alleviating burnout in health care providers. Descriptions of interventions in sport are limited [46] , however, being able to stay in the present moment and avoid rumination appear to be effective ways to reduce stress and anxiety. Furthermore, based on the findings of research on perfectionism and burnout, perfectionistic concerns may be a risk factor predisposing athletes to burnout. In order to reduce the risk of burnout, practitioners may want to reduce perfectionistic concerns in the athletes they work with.
There is evidence from clinical studies that cognitive-behavioral interventions and guided self-help can reduce perfectionistic concerns [47] . Though further studies are required to test the efficacy of such interventions in athletes, [48] CBT and mindfulness-based interventions could be of great interest for the prevention and treatment of burnout symptoms.
In addition, organizational factors have been suggested to be vital in the prevention of burnout in athletes [49] . Adapting the job-person fit model [50] to sport, it is postulated that the congruence between the athlete and the team/organization on the six areas of worklife is associated with fewer burnout-related perceptions by athletes. These areas are workload, control, reward, community, fairness, and values. Research in sport has shown promising results, where these theoretical assumptions were supported in athlete populations [34] .
Moving forward, these findings indicate a pathway for applied research on a selected set of potential organizational strategies with potential to prevent burnout in athletes.
Conclusion and Future Research
As highlighted, the experience of burnout has detrimental implications for athletes and is therefore an issue worthy of concern among coaches, administrators, parents, and athletes.
Several theoretical models have been proposed to better understand the burnout experience, and, although each model has received some empirical support, the integrated model may be the most useful in pedagogically explaining burnout to coaches, clinicians and athletes. It should be noted, however, that the bulk of the aforementioned research is cross-sectional and thus precludes scholars from drawing conclusions regarding the temporal and causal nature of proposed relationships. Although researchers have begun to utilize more sophisticated analyses [33] , further longitudinal work is needed to elucidate the direction of relationships between proposed antecedents, burnout, and its associated consequences. As an example, evidence using longitudinal study designs suggests burnout is relatively unstable over short time periods (e.g., six months) [33] and over longer time periods (e.g., five years) [51] .
Moreover, recent research suggests that the dimensions of burnout may not develop in tandem. For example, there is evidence that a reduced sense of accomplishment may precede emotional/physical exhaustion and devaluation in time [52**] . Therefore, more research investigating the temporal relationships between the three dimensions of burnout is required.
Given the lack of established clinical cut-offs within burnout measures, the number of athletes afflicted with burnout also still remains unknown. Continued development of valid and reliable diagnostic measures of burnout is therefore needed. Finally, very little research on prevention and treatment has been conducted, organizational and CBT based interventions used for stress and burnout reduction outside the sport domain may, however, provide useful guidelines for practitioners attempting to reduce and/or prevent burnout in the sport domain.
Despite significant advances in athlete burnout research, it is evident that more work is needed to reduce the likelihood of athletes developing burnout and to promote more positive psychological outcomes of health and well-being for those investing mental and physical energy into sport participation.
